1. Introduction {#sec1-nutrients-11-01444}
===============

Cow's milk protein allergy (CMPA) is the most common form of food allergy in early childhood, and its prevalence has been on a steady rise over the years \[[@B1-nutrients-11-01444]\]. Intact cow milk protein (CMP) is usually the first food exposure given to an infant, and an adverse reaction to CMP is often the first symptom of an atopic condition in children \[[@B2-nutrients-11-01444]\]. CMPA in infancy is closely associated with other atopic manifestations, including 3--6 times higher risk of atopic eczema, allergic rhinitis, and asthma at 10 years of age \[[@B3-nutrients-11-01444]\].

2. Allergy Risk in Early Life {#sec2-nutrients-11-01444}
=============================

A positive family history, including history of allergic disorders in parents and/or siblings, is considered to be a strong determinant of allergy risk in an infant. The risk is shown to be even higher in the case of a history of atopic eczema or asthma in the family \[[@B4-nutrients-11-01444]\]. In addition, environmental factors in the pre-, peri-, and postnatal periods also seem to influence the risk of allergies in early life ([Table 1](#nutrients-11-01444-t001){ref-type="table"}) \[[@B4-nutrients-11-01444]\]. However, a negative family history at birth does not rule out the future risk of allergy; the child is demonstrated to have similar levels of allergy risk if an immediate family member becomes allergic after the birth of the child \[[@B5-nutrients-11-01444]\].

3. Clinical Presentation and Diagnosis of CMPA {#sec3-nutrients-11-01444}
==============================================

The first step in diagnosing CMPA involves a thorough medical history and physical examination, which can be completed with diagnostic tests to be interpreted in the context of a medical history. CMPA can induce a wide range of symptoms that could be ''immediate'' (from minutes up to 2 hours) and ''delayed'' (up to 48 hours or even 1 week) after the exposure, or a combination of both \[[@B7-nutrients-11-01444]\]. Immediate reactions are more likely to be IgE-mediated, whereas delayed reactions may also involve non-IgE-mediated immune mechanisms. Symptoms and signs of CMPA commonly involve the skin, digestive, and respiratory systems \[[@B7-nutrients-11-01444]\]. There may be an overlap between IgE-positive and IgE-negative symptomatology, especially in cases of symptoms involving the gastrointestinal system, such as allergic proctitis or proctocolitis \[[@B7-nutrients-11-01444]\]. However, certain symptoms such as angioedema and atopic eczema are relatively specific to positive CMP-specific IgE \[[@B7-nutrients-11-01444]\]. Some clinically useful diagnostic tests for CMPA are as follows:

3.1. IgE-Mediated {#sec3dot1-nutrients-11-01444}
-----------------

If IgE-mediated allergy is suspected based on a focused clinical history, a skin prick test or blood tests for specific IgE antibodies to the suspected foods and likely co-allergens are indicated for diagnosis \[[@B6-nutrients-11-01444],[@B7-nutrients-11-01444],[@B8-nutrients-11-01444]\]. The two tests show variable sensitivity and specificity \[[@B6-nutrients-11-01444]\]. It is important to acknowledge that a positive skin prick test or a positive serum specific IgE blood test shows sensitization (i.e., presence of IgE antibodies) to a food allergen, but, on its own, does not confirm an allergy \[[@B8-nutrients-11-01444]\]. Oral challenge with cow milk protein is still considered the best confirmatory method \[[@B9-nutrients-11-01444]\].

3.2. Non-IgE-Mediated {#sec3dot2-nutrients-11-01444}
---------------------

If non-IgE-mediated allergy is suspected based on the clinical history, a trial elimination of cow milk protein (normally for between 2 and 6 weeks) and reintroduction after the trial period is indicated for diagnosis \[[@B6-nutrients-11-01444]\]. The cow's milk-related symptom score (CoMiSS) is a simple, fast, and easy-to-use awareness tool for cow's milk-related symptoms including general, dermatological, gastrointestinal, and respiratory symptoms. However, it does not diagnose CMPA and does not replace the food challenge \[[@B10-nutrients-11-01444]\].

4. Allergy Prevention and CMPA Treatment in the Middle-East {#sec4-nutrients-11-01444}
===========================================================

4.1. Allergy Prevention {#sec4dot1-nutrients-11-01444}
-----------------------

Exclusive breastfeeding up to 6 months of age is the preferred feeding for all infants. The World Health Organization recommends exclusive breastfeeding up to 6 months of age, with continued breastfeeding along with appropriate complementary foods up to two years of age or beyond \[[@B11-nutrients-11-01444]\]. However, the breastfeeding recommendations are poorly adhered to in the Middle-East region \[[@B12-nutrients-11-01444],[@B13-nutrients-11-01444],[@B14-nutrients-11-01444],[@B15-nutrients-11-01444]\]. Cow-milk-based formulas are offered to infants when breastfeeding is not possible or not sufficient, placing the vulnerable children at risk of developing CMPA and at increased risk of atopic eczema. The region is also known for consuming other types of milk that have proven cross-reactivity to cow milk, including that from goat, sheep, and buffalo \[[@B16-nutrients-11-01444],[@B17-nutrients-11-01444],[@B18-nutrients-11-01444]\]. Camel's milk has shown low cross-reactivity with cow milk and may be a safer alternative than other types of milk such as goat milk \[[@B19-nutrients-11-01444]\]. However, although rare, cutaneous and systemic allergic reactions to camel's milk have been reported in the literature \[[@B20-nutrients-11-01444],[@B21-nutrients-11-01444]\].

4.2. CMPA Treatment {#sec4dot2-nutrients-11-01444}
-------------------

The recommended management of CMPA involves strict avoidance of intact CMP, by replacing it with extensively hydrolyzed formula (eHF) or amino acid formula (AAF) in case of severe symptoms such as anaphylaxis. The diagnosis is confirmed with a positive challenge test. Later, CMP is reintroduced when tolerated after a successful challenge \[[@B7-nutrients-11-01444],[@B22-nutrients-11-01444]\]. However, there is a unique approach adopted in certain institutes within the Middle-East, which involves using partially hydrolyzed whey formula (pHF-W) as a bridge between eHF or AAF and the intact CMP. There is some limited data on the benefits of oral immunotherapy in CMPA using pHF vs eHF in improving the tolerance to intact CMP \[[@B23-nutrients-11-01444]\].

The Middle-East Step-Down Consensus meeting was organized to evaluate the potential of this unique approach and provide practical recommendations to clinicians on the prevention of allergy and the management of CMPA.

5. Methods {#sec5-nutrients-11-01444}
==========

For the development of a regional consensus, 10 leading experts from the Kingdom of Saudi Arabia, UAE, Lebanon, Jordan, and Kuwait convened in a meeting. A structured quantitative method was employed to facilitate the discussion and reach a consensus \[[@B24-nutrients-11-01444]\]. Statements were prepared before the consensus meeting, based on local clinical practice and discussions with experts from the region. Before the voting, each of the statements was extensively discussed within the group and amended. All group members voted anonymously, and a nine-point scale was used to quantify the consensus (1 for strongly disagree to 9 for fully agree). A vote of 6 and above meant \"agreement\", and a vote of 9 was considered an expression of stronger agreement than 6. Consensus was considered to be achieved if over 75% of the votes were of the scale of "6, 7, 8, or 9".

6. Consensus Recommendations {#sec6-nutrients-11-01444}
============================

6.1. Prevention {#sec6dot1-nutrients-11-01444}
---------------

Even though breast milk contains intact human proteins, they are most likely partially pre-digested by proteases within the human mammary gland; CMP is present as peptides. Hence the breastfed infant receives partially pre-digested proteins \[[@B25-nutrients-11-01444]\]. When breastfeeding is not possible or sufficient, certain pHF-W have shown benefits in prevention of allergy, especially atopic eczema in at-risk infants \[[@B26-nutrients-11-01444],[@B27-nutrients-11-01444],[@B28-nutrients-11-01444],[@B29-nutrients-11-01444]\]. Animal models have shown that pHF-W is also able to induce oral tolerance, whereas extensively hydrolyzed proteins are less likely to do so \[[@B30-nutrients-11-01444],[@B31-nutrients-11-01444]\]. In addition, pHF-W also offers better gastrointestinal tolerance and better digestibility compared to cow's milk and whey- or casein-predominant standard formula with intact proteins \[[@B32-nutrients-11-01444],[@B33-nutrients-11-01444]\]. However, not all pHFs have been able to demonstrate the same clinical benefits in allergy prevention \[[@B34-nutrients-11-01444]\]. Healthcare professionals should critically evaluate clinical evidence for hydrolyzed protein used in each formulation before recommending it. Goat, sheep, and buffalo milk have no indication in the prevention of atopic disease. Moreover, not all healthcare facilities have the resources to obtain an allergy risk assessment immediately at birth, and the infant should be considered to be at risk of allergy until the risk assessment has been done. The participants agreed that a clinically proven pHF-W formula can play an important role in allergy prevention ([Table 2](#nutrients-11-01444-t002){ref-type="table"}, [Figure 1](#nutrients-11-01444-f001){ref-type="fig"}).

6.2. Treatment {#sec6dot2-nutrients-11-01444}
--------------

In non-breastfed infants, cow-milk-based formula and supplementary foods containing CMP or other unmodified animal milk proteins such as goat milk and sheep milk should be strictly avoided \[[@B7-nutrients-11-01444]\]. An elimination diet in formula-fed infants usually involves an eHF with proven efficacy in infants with CMPA, which should be tolerated by at least 90% of children with a proven CMPA \[[@B7-nutrients-11-01444],[@B35-nutrients-11-01444]\].

Soy protein-based formula may be an option in infants older than 6 months if an alternative to eHF is needed, provided that the tolerance to soy protein has been established. Soy contains isoflavones and phytate, which may affect nutrient absorption that makes soy not suitable under the age of 6 months \[[@B7-nutrients-11-01444]\]. The American Academy of Pediatrics acknowledges that 10 to 14% of infants with CMPA will also become allergic to soy \[[@B36-nutrients-11-01444]\]. Rice drinks are not recommended because of the high arsenic content and since they are nutritionally not adapted to the need of infants \[[@B37-nutrients-11-01444],[@B38-nutrients-11-01444]\]. However, hydrolyzed rice-based infant formulae, which are nutritionally adapted and have an arsenic content similar to that of cow milk-based infant formula, are on the market in some countries \[[@B39-nutrients-11-01444]\].

When a child is put on eHF, and if there is no improvement within 2 to 4 weeks, an allergic reaction to the remaining peptides in the eHF can be considered, particularly in infants with sensitization against multiple foods. In these cases, an AAF should be tried before CMPA is ruled out as cause of the symptoms \[[@B7-nutrients-11-01444]\]. In infants with extremely severe or life-threatening symptoms, an AAF is considered as the first choice \[[@B7-nutrients-11-01444]\].

### The Step-Down Approach for CMPA Treatment

A step-down approach can be considered while managing children with CMPA, using pHF-W as a bridge between eHF or AAF and the intact CMP ([Table 3](#nutrients-11-01444-t003){ref-type="table"}, [Figure 2](#nutrients-11-01444-f002){ref-type="fig"}, [Figure 3](#nutrients-11-01444-f003){ref-type="fig"} and [Figure 4](#nutrients-11-01444-f004){ref-type="fig"}). However, strict protocols need to be adhered to, including a carefully conducted pHF-W challenge, before initiating this approach ([Table 4](#nutrients-11-01444-t004){ref-type="table"}).

Open oral challenge is usually the first step especially in low-risk groups. A standardized oral challenge test is performed under medical supervision. A double-blind, placebo-controlled food challenge is the reference standard and the most specific test; however, the test is time-consuming and expensive. Therefore, an open oral challenge is usually the first step, particularly if the history indicates a low likelihood of a reaction. The oral challenge should be performed with an infant formula based on cow milk in the first year of life \[[@B7-nutrients-11-01444]\].

7. Discussion {#sec7-nutrients-11-01444}
=============

This step-down protocol for CMPA management includes the use of pHF-W, considered as an alternative standard infant formula. Although evidence from the literature is not available, it is well known that many healthcare professionals advice the use of pHF-W when CMPA is suspected. Many HCPs recommend "hydrolysates" in the management of infants suspected to suffer CMPA, but mix partial and extensive hydrolysates. A European survey discovered major deficits in the management of CMPA, including limited knowledge of diagnostic tests, eliminations, and selection of formula for the management of CMPA in non-breastfed infants \[[@B40-nutrients-11-01444]\].

All existing guidelines recommend eHF in the management of CMPA, but none mention pHF-W in the algorithm. In this algorithm, we propose pHF as an alternative to standard infant formula with intact protein, as we recommend pHF-W as the formula to be used in the challenge test (after strong improvement or disappearance of the symptoms with 2--4 weeks of eHF). We hypothesize that this algorithm will result in a decrease in the misuse of pHF in the treatment of CMPA. However, non-IgE mediated allergy might be difficult to distinguish from functional gastro-intestinal disorders. Nutritional treatment with pHF-W is a recommended approach in the management of functional gastro-intestinal disorders \[[@B41-nutrients-11-01444]\]. Complete elimination of lactose from the infant's diet is disadvantageous for the development of a healthy gut microbiota and does result in a decreased calcium absorption \[[@B42-nutrients-11-01444],[@B43-nutrients-11-01444],[@B44-nutrients-11-01444]\].

An allergy-focused clinical history is a must before carrying out allergy testing. The skin and blood tests as well as oral challenge should be undertaken by healthcare professionals with appropriate competencies to select, perform, and interpret them. The oral challenge should be undertaken under medical supervision, and in an inpatient setting in case a severe reaction could occur \[[@B6-nutrients-11-01444]\]. The role of soy-based formula in treatment of CMPA is still debated, but is not recommended below 6 months of age \[[@B7-nutrients-11-01444]\]. Goat, sheep, and buffalo milk are not suitable alternatives for CMPA prevention or treatment because they are not nutritionally adapted (if not marketed as infant formula) and cross-react with cow milk protein \[[@B45-nutrients-11-01444]\].

8. Conclusions {#sec8-nutrients-11-01444}
==============

The Middle-East Step-Down approach of managing CMPA using pHF-W as a bridge between eHF or AAF and intact CMP has great potential to improve the lives of affected children and families. This uncovers another clinically relevant facet of a specific pHF-W that was shown to prevent atopic eczema in children at risk of allergy. However, clinicians should keep in mind that not all pHFs are the same and choose the pHF-W formula according to published evidence.
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![Middle-East Consensus algorithm for the prevention of allergy. BF: breastfeeding; CMF: cow milk protein; pHF: partially hydrolyzed formula.](nutrients-11-01444-g001){#nutrients-11-01444-f001}

![CMPA step-down treatment algorithm (anaphylaxis). AAF: amino acid based formula; eHF: extensively hydrolyzed formula; pHF-W: partially hydrolyzed formula-Whey; CMPA: cow's milk protein allergy; CMP: cow milk protein. \*Anaphylaxis is to be managed by specialist with expertise in CMPA.](nutrients-11-01444-g002){#nutrients-11-01444-f002}

![CMPA step-down treatment algorithm (mild-to-moderate symptoms). AAF: amino acid based formula; eHF: extensively hydrolyzed formula; pHF-W: partially hydrolyzed formula-Whey; CMPA: cow's milk protein allergy; CMP: cow milk protein. \* use eHF without lactose in case of diarrhoea.](nutrients-11-01444-g003){#nutrients-11-01444-f003}

![CMPA step-down treatment algorithm (mild-to-moderate symptoms). AAF: amino acid based formula; eHF: extensively hydrolyzed formula; pHF-W: partially hydrolyzed formula-Whey; CMPA: cow's milk protein allergy; CMP: cow milk protein. \* use eHF without lactose in case of diarrhoea.](nutrients-11-01444-g004){#nutrients-11-01444-f004}

nutrients-11-01444-t001_Table 1

###### 

Risk factors for allergy \[[@B4-nutrients-11-01444],[@B6-nutrients-11-01444]\].

  -----------------------------------------------------------------------------------------------------------------------------------------------------------------------
  Family historyEnvironmental factorsFormula feeding (with intact protein)Shorter duration of breastfeedingOlder maternal ageHigher parityPrematurityCaesarean delivery
  -----------------------------------------------------------------------------------------------------------------------------------------------------------------------

nutrients-11-01444-t002_Table 2

###### 

Middle-East Consensus statements on the prevention of allergy.

  Sr. No.   Statement                                                                                                                                                                                                      Agreement
  --------- -------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- -----------------
  1         Exclusive breastfeeding up to 6 months is the best feeding for every infant to achieve optimal growth, development, and health (WHO statement).                                                                100% (rating 9)
  2         When breastfeeding is not possible or when breast milk is not available, partially hydrolyzed whey formula (pHF-W) with documented safety and efficacy should be recommended for infants at risk of allergy.   100% (rating 9)
  3         Not all pHFs are the same, as different formulations have different peptide compositions and production methods and have demonstrated different outcomes.                                                      100% (rating 9)
  4         When breastfeeding is not possible or when breast milk is not available, pHF-W with documented safety and efficacy could be considered for all infants.                                                        100% (rating 9)

nutrients-11-01444-t003_Table 3

###### 

Consensus statements on cow's milk protein allergy (CMPA) treatment: The Middle-East step-down approach.

  Sr. No.   Statement                                                                                                                                                                                                  Agreement
  --------- ---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- -----------------
  1         Management of cow milk protein allergy involves avoidance of cow milk protein, through extensively hydrolyzed formula (eHF) in most of the infants, or if it is not tolerated, amino acid formula (AAF).   100% (rating 9)
  2         In case of anaphylaxis, start with AA-based formula                                                                                                                                                        100% (rating 9)
  3         pHF-W can be used in the transition from eHF or AAF to intact CMP, if the initial pHF-W challenge is tolerated by the child.                                                                               100% (rating 9)
  4         pHF formulas should not be interchanged, as the formulas differ in their clinical outcomes.                                                                                                                100% (rating 9)

nutrients-11-01444-t004_Table 4

###### 

Oral challenge protocol \[[@B7-nutrients-11-01444]\].

  ---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
  Place a drop of milk on the inside of lower lip and observe for reaction; if no reaction, the dose can be increased every 30 minutes until 100 mLIf severe reactions expected: Stepwise dosing of 0.1, 0.3, 1.0, 3.0, 10.0, 30.0, and 100 mL given at 30-minute intervalsIf delayed reactions expected: Stepwise dosing of 1, 3.0, 10.0, 30.0, and 100 mL given at 30-minute intervalsPatients should be observed for at least 2 hours following the maximum doseIf no reaction, then the milk should be continued at home every day with at least 200 mL/day for at least 2 weeksParents should be contacted by telephone to document any potential late reactions
  ---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
